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(54) BOOSTING CIRCUIT AND ITS INTEGRATED CIRCUIT 

(57) Abstract:' 

PROBLEM TO BE SOLVED: To obtain a boosting voltage without causing^ 
voltage loss in a boosting circuit and its integrated circuit. 
SOLUTION: This boosting circuit includes a plurality of input parts which 
are supplied with a plurality of input voltages, an output part which is 
outputted with the boosting voltage of the input voltage supplied in one of 
the plurality of input parts, a first switch element group for connecting a 
first capacitative element and one end of the first capacitative element with 
one of the plurality of the input parts or the output part, a second switch 
element group for connecting the other end of the first capacitative 
element with one of the plurality of input parts or a predetermined voltage 
part, and a second capacitative element connected between the output part 
and the predetermined voltage part. The first switching element group and 
the second switching element group are switched by a control signal, and 
the boosting voltage is obtained from the output part. The boosting voltage 
without voltage loss is obtained from the output part regardless of the 
number of power voltages and a multiple of the boosting voltage. 

LEGAL STATUS / 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiners decision of 
rejection] 

[Date of requesting appeal against examiner's decision 
of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 




liwi.L,! 1 ..,, 

I » ] | « o 

\ ^ h 

■J 8. 

*' 4 — I — = 

: r 




- 1 - 



BEST AVAILABLE CO^' 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

Two or more input sections to which two or more input voltage is supplied, 

The output section to which the pressure-up electrical potential difference of said input voltage supplied for any 
of two or more of said input sections being is outputted, 
The 1 st capacitative element, 

The 1st switching device group for connecting the end of said 1st capacitative element with either of said two or 
more input sections, or said output section, 

The 2nd switching device group for connecting the other end of said 1st capacitative element with either of said 
two or more input sections, or the predetermined electrical-potential-difference section, 

It has the 2nd capacitative element connected between said output section and the predetermined electrical- 
potential-difference section, 

The booster circuit characterized by obtaining said pressure-up electrical potential difference for said 1st 
switching device group and said 2nd switching device group from a switch and said output section with a control 
signal. 
[Claim 2] 

The booster circuit according to claim 1 characterized by having the control signal generating section which 
generates the control signal for obtaining said pressure-up electrical potential difference for said 1 st switching 
device group and said 2nd switching device group from a switch and said output section selectively. 
[Claim 3] 

Said control signal generating section is a booster circuit according to claim 2 characterized by generating said 
control signal that the end of said 1 st capacitative element should be connected with any of two or more of said 
input sections they are, the other end of said 1st capacitative element should be connected with said 
predetermined electrical-potential-difference section, the end of said 1st capacitative element should be 
connected with said output section, and the other end of said 1st capacitative element should be connected with 
any of two or more of said input sections. 
[Claim 4] 

Said control signal generating section is a booster circuit according to claim 2 or 3 characterized by generating 
the control signal for detecting predetermined input voltage from said two or more input voltage, and obtaining the 
pressure-up electrical potential difference of said predetermined input voltage from said output section. 
[Claim 5] 

Said control signal generating section is a booster circuit according to claim 4 characterized by generating the 
control signal for detecting the highest input voltage from said two or more input voltage, and obtaining the 
pressure-up electrical potential difference of said highest input voltage from said output section. 
[Claim 6] 

Said 1 st switching device group and said 2nd switching device group are a booster circuit given in claim 1 thru/or 
any of 5 they are. [ which is characterized by being the transistor which said control signal is supplied and is 
turned on and off ] 
[Claim 7] 

The booster circuit according to claim 6 characterized by having the level shift circuit which shifts said control 
signal to predetermined level when said transistor is turned on. 
[Claim 8] 
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Said control signal is a booster circuit according to claim 6 characterized by having beforehand the level which 
can turn on said transistor. 

[Claim 9] ' ■ ^ i : V - 

The integrated circuit characterized by integrating a booster circuit given in any [ claim 1 thru/or ] of 8 they are. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to a booster circuit and its integrated circuit. 
[0002] 

[Description of the Prior Art] 

As a booster circuit for carrying out pressure up of the input voltage to the output voltage of predetermined level, 
the charge pump circuit is known widely. 

Here, the DC power supply obtained from a source power supply etc. through an adapter as a power source for 
driving a pocket device (for example, record playback devices, such as music and an image, a cellular phone) and 
the DC power supply obtained from a dc-battery are used. Even if the DC power supply of a dc-battery fall, a 
pocket device has some in which the booster circuit which chooses suitably either of the DC power supplies 
obtained from the DC power supply obtained from a source power supply etc. through an adapter or a dc-battery 
is built so that an internal circuitry can continue normal actuation, in: order to ^mainly supply the DC power supply 
of a dc-battery and tb operate. - ' - . , : , 

[0003] :t V 

Drawing 1 1 is a circuit diagram which chooses any of two or more input voltage (supply voltage) they are, and 
carries out pressure up and in which showing an example of the conventional booster circuit: In addition, supply 
voltage VDD1 is used as the DC power supply (for example, 3.2V-=-4.2V) obtained from a dc-battery, and uses 
supply voltage VDD2 as the DC power supply (for example, 5V) obtained from a source power supply through an 
adapter. 
[0004] 

In drawing 1 1 , when the pocket device equipped with a dc-battery is connected with a source power supply 
through an adapter (i.e., if supply voltage VDD1 and supply voltage VDD2 are supplied simultaneously), the 
cathode potential of the diode 302 by the side of supply voltage VDD1 will be pushed up, diodei302 will turn off, 
and supply voltage VDD2 will be supplied with the priority to a booster circuit through diode 304 by this. Moreover, 
when one supply voltage is supplied, only supply voltage of one of these will be supplied to a booster circuit. 
[0005] 

According to turning on and off of the P-channel MOS transistor 306 to which Clock CK and Clock XCK (reversal 
of Clock CK) are supplied thru/or 310, and the N-channel MOS transistor 312, pressure up of the supply voltage 
VDD1 (supply voltage VDD2) will be carried out, and this pressure-up electrical potential difference will be 
obtained from the output section. 
[0006] 
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[Problern(s) to be Solved by the Invention] 

However, the ends electrical potential difference of a capacitor 314 produces the voltage drop for a standup 
electrical potential difference of diode 302 (diode 304) from supply voltage VDD1 (supply voltage VDD2). In 
connection with this, the ends electrical potential difference of the capacitor 316 by the side of the output 
section will produce the twice as many voltage drop as this. That is, in a pocket device, since the supply voltage 
itself was low, when the voltage drop whose supply voltage is twice the standup electrical potential difference of 
diode was produced, there was a problem it becomes impossible to acquire sufficient pressure-up effectiveness. 
In addition, although the booster circuit of drawing 1 1 obtains one twice the pressure-up electrical potential 
difference of supply voltage, this problem will become so remarkable that a larger pressure-up electrical potential 
difference than twice is obtained. 
[0007] 

[Means for Solving the Problem] 

Two or more input sections to which, as for main invention for solving said technical problem, two or more input 
voltage is supplied, The output section to which the pressure-up electrical potential difference of said input 
voltage supplied for any of two or more of said input sections being is outputted, The end of the 1st capacitative 
element and said 1st capacitative element in any of two or more of said input sections Or the 1st switching 
device group for connecting with said output section, The other end of said 1st capacitative element in any of two 
or more of said input sections Or the 2nd switching device group for connecting with the predetermined 
electrical-potential-difference section, The booster circuit characterized by having the 2nd capacitative element 
connected between said output section and the predetermined electrical-potential-difference section, and 
obtaining said pressure-up electrical potential difference for said 1st switching device group and said 2nd 
switching device group from a switch and said output section with a control signal. 
[0008] 

The place by which it is characterized other than the above of this invention becomes clear by the publication of 

this description and an accompanying drawing. 

[0009] 

[Embodiment of the Invention] 
= Outline = of = disclosure 

By the publication of this description and an accompanying drawing, the following matters become clear at least. 
Two or more input sections to which two or more input voltage is supplied, and the output section to which the 
pressure-up electrical potential difference of said input voltage supplied for any of two or more of said input 
sections being is outputted, The end of the 1st capacitative element and said 1st capacitative element in any of 
two or more of said input sections Or the 1 st switching device group for connecting with said output section, The 
other end of said 1st capacitative element in any of two or more of said input sections Or the 2nd switching 
device group for connecting with the predetermined electrical-potential-difference section, The booster circuit 
characterized by having the 2nd capacitative element connected between said output section and the 
predetermined electrical-potential-difference section, and obtaining said pressure-up electrical potential 
difference for said 1st switching device group and said 2nd switching device group from a switch and said output 
section with a control signal. 

According to said booster circuit, by switching suitably the 1st switching device group and the 2nd switching 
device group with a control signal, even if it is the case where a what time [ of two or more input voltage ] 
pressure-up electrical potential difference is obtained, it becomes possible to obtain the pressure-up electrical 
potential difference which does not produce an electrical-potential-difference loss. 
[0010] 

Moreover, suppose that it has the control signal generating section which generates the control signal for 
obtaining said pressure-up electrical potential difference for said 1 st switching device group and said 2nd 
switching device group from a switch and said output section selectively in this booster circuit. And said control 
signal generating section should just decide to generate said control signal that the end of said 1st capacitative 
element should be connected with any of two or more of said input sections they are, the other end of said 1st 
capacitative element should be connected with said predetermined electrical-potential-difference section, the 
end of said 1st capacitative element should be connected with said output section, and the other end of said 1st 
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capacitative element should be connected with any of two or more of said input sections. 

According to said booster circuit, by having the control signal generating section, it switches suitably any of the 
1st switching device group and the 2nd switching device group they are, and it becomes possible to obtain the 
pressure-up electrical potential difference which does not produce an electrical-potential-difference loss. 
[0011] 

Moreover, in this booster circuit, said control signal generating section detects predetermined input voltage from 
said two or more input voltage, and decides to generate the control signal for obtaining the pressure-up electrical 
potential difference of said predetermined input voltage from said output section. Said especially control signal 
generating section detects the highest input voltage from said two or more input voltage, and decides to generate 
the control signal for obtaining the pressure-up electrical potential difference of said highest input voltage from 
said output section. 

According to said booster circuit, it becomes possible to obtain preferentially the pressure-up electrical potential 
difference which does not produce an electrical-potential-difference loss from the supply voltage obtained from a 
source power supply through an adapter by detecting the highest input voltage. 
[0012] 

Moreover, in this booster circuit, said 1st switching device group and said 2nd switching device group are good 
also as being the transistor which said control signal is supplied and is turned on and off. 

According to said booster circuit, it becomes possible to obtain the pressure-up electrical potential difference 
which does not produce an electrical-potential-difference loss by turning on and off and switching a transistor. 
[0013] 

Moreover, in this booster circuit, when said transistor is turned on, it is good also as having the level shift circuit 
which shifts said control signal to predetermined level. 

According to said booster circuit, it becomes possible to obtain certainly the pressure-up electrical potential 
difference which does not produce an electrical-potential-difference loss by turning a transistor on and off using 
a level shift circuit. 
[0014] 

Moreover, in this booster circuit, said control signal is good also as having beforehand the level which, can turn on 
said transistor. 

According to said booster circuit, a control signal becomes possible [ obtaining certainly the pressure-up 
electrical potential difference which does not produce ah electrical-potential-difference loss by having the level 
which can turn on a transistor ]. 
[0015] 

Furthermore, this booster circuit may be integrated. 

[0016] ■ ■ • • ■ • 

= = = 1 st operation gestalt == 

The booster circuit of this invention is explained referring to drawing 1 thru/or drawing 3 . Drawing 1 is the circuit 
block diagram showing an example of the booster circuit of this invention. Drawing 2 is a timing diagram when 
carrying out pressure up of the supply voltage VDD1. Drawing 3 is a timing diagram when carrying out pressure up 
of the supply voltage VDD2. In addition, the booster circuit of drawing 1 is explained as what is built for example, 
in a pocket device. Here, the DC power supply by which supply voltage VDD1 is obtained from a dc-battery, and 
supply voltage VDD2 shall be DC power supplies obtained from a source power supply through an adapter. 
[0017] 

« — configuration [ of the 1 st operation gestalt ] » 

In drawing 1 , as for the P-channel MOS transistors 2 and 4, the series connection of the drain source way is 
carried out between the input section 6 of supply voltage VDD1, and the output section 8 of a pressure-up 
electrical potential difference. Moreover, as for the P-channel MOS transistor 10, the drain source way is 
connected between the drain source nodes of the input section 12 of supply voltage VDD2, and the P-channel 
MOS transistors 2 and 4. Moreover, the P-channel MOS transistor 2 is connected with the output side of the 
level shift circuit 14 for the gate to carry out the level shift of the clock XCK1, the P-channel MOS transistor 4 is 
connected with the output side of the level shift circuit 16 for the gate to carry out the level shift of the clock CK 
1, and the P-channel MOS transistor 10 is connected with the output side of the level shift circuit 18 for the gate 
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to carry out the level shift of the clock XCK2. These P-channel MOS transistors 2, 4, and 10 constitute the 1st 

switching device group told to a claim. 

[0018] 

As for the P-channel MOS transistor 20 and the N-channel MOS transistor 22, the series connection of the drain 
source way is carried out between the input section 6 and touch-down (predetermined electrical-potential- 
difference section). Moreover, as for the P-channel MOS transistor 24, the drain source way is connected 
between the source nodes of the input section 12, the P-channel MOS transistor 20, and the N-channel MOS 
transistor 22. Moreover, a clock CK 2 is supplied to the gate, a clock CK 1 is supplied to the gate, and, as for the 
P-channel MOS transistor 20,' a clock CK 3 is supplied for the N-channel MOS transistor 22 to the gate, as for 
the P-channel MOS transistor 24. These P-channel MOS transistors 20 and 24 and the N-channel MOS 
transistor 22 constitute the 2nd switching device group told to a claim. 
[0019] 

As for a capacitor 26 (the 1st capacitative element), the ends are connected between the drain source node of 
the P-channel MOS transistors 2 and 4, and the drain node of the P-channel MOS transistor 20 and the N- 
channel MOS transistor 22. Moreover, as for a capacitor 28 (the 2nd capacitative element), the ends are 
connected between the output section 8 and touch-down. 
[0020] 

In addition, clocks CK1, CK2, CK3, XCK1, and XCK2 are the same frequencies, and clocks CK1, CK2, and CK3 are 
opposite phases in clocks XCK1 and XCK2. Moreover, since the end of the non-grounded side of capacitors 26 
and 28 goes up to 2 double value of supply voltage, since the P-channel MOS transistors 2, 4, and 10 are 
certainly turned on, the level shift circuits 14, 16, and 18 are formed. However, clocks CK1, XCK1, and XCK2 are 
not concerned with the drain source electrical potential difference of the P-channel MOS transistors 2, 4, and 10, 
but if it has the level which can certainly turn on the P-channel MOS transistors 2, 4, and 10, the level shift 
circuits 14, 16, and 18 will become unnecessary. 
[0021] 

Supply voltage VDD2 (or the partial pressure value) is supplied to - (reversal input) terminal, and a comparator 30 
detects which supply voltage the pocket device is using while supply voltage VDD1 (or the partial pressure value) 
is supplied to + (noninverting input) terminal. If it explains in full detail, while the pocket device is using the DC 
power supply obtained from a dc-battery, a comparator 30 will serve as VDD1>VDD2, and will output logical- 
value"H". Moreover, while the pocket device is using the DC power supply obtained from a source power supply, 
a comparator 30 is not concerned with the existence of an activity of a dc-battery, but serves as VDDKVDD2, 
and outputs a logical value "L." 

[0022] ■ '';\v— " /\;vry- - — •< 

The clock generation machine 32 generates the clocks CK1, CK2, CK3, XCK1, and XCK2 (control signal) for, 
carrying out pressure up of any of supply voltage VDD1 or supply voltage VDD2 they are according to the output 
logical value of a comparator 30. If it explains in full detail, the clock generation machine 32 will generate the 
clocks CK1, CK2, CK3, XCK1, and XCK2 for carrying out pressure up of the supply voltage VDD1 shown in 
drawing 2 , when a comparator 30 outputs logical-value"H". On the other hand, the clock generation machine 32 
generates the clocks CK1, CK2, CK3, XCK1, and XCK2 (control signal) for carrying out pressure up of the supply 
voltage VDD2 shown in drawing 3 , when a comparator 30 outputs a logical value "L." 
[0023] 

In addition, a comparator 30 and the clock generation machine 32 constitute the control signal generating section 
which the configuration from a microcomputer is possible and is told to a claim. Moreover, it is also possible to 
integrate whole drawing 1 or a part. 
[0024] 

« — actuation [ of the 1st operation gestalt ] » 

When the logical value from a comparator 30 is "H", the clock generation section 32 generates the clocks CK1, 
CK2, CK3, XCK1, and XCK2 of the condition of drawing 2 according to the output of a comparator 30. At this time, 
clocks CK1, CK2, and XCK1 repeat the high level and low level of predetermined frequency, and clocks CK3 and 
XCK2 are being fixed high-level. That is, the P-channel MOS transistors 10 and 24 turn off, and the supply way of 
the supply voltage VDD2 to a booster circuit is intercepted. 
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[0025] 

First, when clocks CK1 and CK2 are high level and a clock XCK1 is a low level, the P-channel MOS transistor 2 
and the N-channel MOS transistor 22 turn on, the potential of the non-grounded side of a capacitor 26 is set to 
VDD1, and the potential of the earth side of a capacitor 26 is grounded. Next, when clocks CK1 and CK2 change 
high-level [ a low level and a clock XCK1 ], it turns on in the condition with the P-channel MOS transistors 4 and 
20 complementary [ the P-channel MOS transistor 2 and the N-channel MOS transistor 22 ], the potential of the 
earth side of a capacitor 26 rises from touch-down to VDD1, and the potential of the non-grounded side of a 
capacitor 26 rises from VDD1 to 2VDD(s)1 in connection with this. That is, the potential of the non-grounded side 
4 of a capacitor 28 serves as 2VDD(s)1. By repeating the above-mentioned actuation, supply voltage twice the 
pressure-up electrical potential difference of VDD1 will continue, and it will be obtained from the output section 8. 
[0026] 

On the other hand, when the logical value from a comparator 30 is "L", according to the output of a comparator 
30, as for the clock generation section 32, the clocks CK1, CK2, CK3, XCK1, and XCK2 of the condition of 
drawing 3 are generated. At this time, clocks CK1 , CK3, and XCK2 repeat the high level and low level of 
predetermined frequency, and clocks CK2 and XCK1 are being fixed high-level. That is, the P-channel MOS 
transistors 2 and 20 turn off, and the supply way of the supply voltage VDD1 to a booster circuit is intercepted. 
[0027] 

First, when clocks CK1 and CK3 are high level and a clock XCK2 is a low level, the P-channel MOS transistor 10 
and the N-channel MOS transistor 22 turn on, the potential of the non-grounded side of a capacitor 26 is set to 
VDD2, and the potential of the earth side of a capacitor 26 is grounded. Next, when clocks CK1 and CK3 change 
high-level [ a low level and a clock XCK2 ], it turns on in the condition with the P-channel MOS transistors 4 and 
24 complementary [ the P-channel MOS transistor 10 and the N-channel MOS transistor 22 ], the potential of 
the earth side of a capacitor 26 rises from touch-down to VDD2, and the potential of the non-grounded side of a 
capacitor 26 rises from VDD2 to 2VDD(s)2 in connection with this. That is, the potential of the non-grounded side 
of a capacitor 28 serves as 2VDD(s)2. By repeating the above-mentioned actuation, supply voltage twice the 
pressure-up electrical potential difference of VDD2 will continue, and it will be obtained from the output section 8. 
As mentioned above, it becomes possible from the output section 8 to obtain the pressure-up electrical potential 
difference which does not produce an electrical-potential-difference loss. 
[0028] 

= = = 2nd operation gestalt = 

Next, the booster circuit of this invention is explained, referring to drawing 4 thru/or drawing 7 . Drawing 4 is the 
circuit block diagram showing other examples of the booster circuit of this invention. Drawing 5 is a timing 
diagram when carrying out pressure up of the supply voltage VDD1. Drawing 6 is a timing diagram when carrying 
out pressure up of the supply voltage VDD2. Drawing 7 is a timing diagram when carrying out pressure up of the 
supply voltage VDD3. In addition, the booster circuit of drawing 4 is explained like the booster circuit of drawing 1 
as what is built in a pocket device. Here, the DC power supply by which the DC power supply by which supply 
voltage VDD1 is obtained from a dc-battery, and supply voltage VDD2 are obtained from a source power supply 
through an adapter, and supply voltage VDD3 shall be DC power supplies obtained from other power sources (for 
example, dc-battery of a car etc.) through an adapter. 
[0029] 

« — configuration [ of the 2nd operation gestalt ] » 

The booster circuit of drawing 4 improves the booster circuit of drawing 1 . Then, suppose that the explanation is 

omitted only by writing the same number in addition about the same component as drawing 1 . 

[0030] 

In drawing 4 , as for the P-channel MOS transistor 102, the drain source way is connected between the drain 
source nodes of the input section 104 of supply voltage VDD3, and the P-channel MOS transistors 2 and 4. 
Moreover, the P-channel MOS transistor 102 is connected with the output side of the level shift circuit 106 for 
the gate to carry out the level shift of the clock XCK3. And the P-channel MOS transistors 2, 4, and 10,102 
constitute the 1st switching device group told to a claim. 
[0031] 

As for the P-channel MOS transistor 108, the drain source way is connected between the source nodes of the 



input section 104, the P-channel MOS transistor 20, and the N-channel MOS transistor 22. Moreover, as for the 
P-channel MOS transistor 108, a clock CK 4 is supplied to the gate. And the P-channel MOS transistors 20 and 
24,108 and the N-channel MOS transistor 22 constitute the 2nd switching device group told to a claim. 
[0032] 

In addition, clocks CK1, CK2, CK3, CK4, XCK1, XCK2, and XCK3 are the same frequencies, and clocks CK1, CK2. 
CK3, and CK4 are opposite phases in clocks XCK1, XCK2, and XCK3. Moreover, since the end of the non- 
grounded side of a capacitor 26 goes up to 2 double value of supply voltage, since the P-channel MOS transistor 
102 is certainly turned on, the level shift circuit 106 is formed. However, a clock XCK3 is not concerned with the 
drain source electrical potential difference of the P-channel MOS transistor 102, but if it has the level which can 
certainly turn on the P-channel MOS transistor 102, the level shift circuit 106 will become unnecessary. 
[0033] 

Supply voltage VDD1 (or the partial pressure value), supply voltage VDD2 (or the partial pressure value), and 
supply voltage VDD3 (or the partial pressure value) are supplied, and a comparator 1 1 0 detects which supply 
voltage the pocket device is using. If it explains in full detail, a comparator 1 10 will output a logical value "HH", 
while the pocket device is using the DC power supply obtained from a dc-battery. Moreover, while the pocket 
device is using the DC power supply obtained from a source power supply, a comparator 1 1 0 is not concerned 
with the existence of an activity of a dc-battery, but outputs a logical value "LH." Moreover, while the pocket 
device is using the DC power supply obtained from other power sources, a comparator 1 10 is not concerned with 
the existence of an activity of a dc-battery, but outputs a logical value "HL." In addition, the **** value of a 
comparator 1 10 is for distinguishing the supply voltage which the pocket device is using, and matching of a logical 
value and supply voltage can be changed suitably. 
[0034] 

The clock generation machine 112 generates the clocks CK1, CK2, CK3, GK4, XCK1, XCK2, and XCK3 (control 
signal) for carrying out pressure up of any of supply voltage VDD1, supply voltage VDD 2, and supply voltage 
VDD3 they are according to the output logical value of a comparator 1 10. If it explains in full detail, the clock 
generation machine 112 will generate the clocks CK1, CK2, CK3, CK4, XCK1, XCK2, and XCK3 for carrying out 
pressure up of the supply voltage VDD1 shown in drawing 5 , when a comparator 1 10 outputs a logical value 
"HH." Moreover, the clock generation machine 1 12 generates the clocks CK1, CK2, CK3, CK4, XCK1, XCK2, and 
XCK3 (control signal) for carrying out pressure up of the supply voltage VDD2 shown in drawing 6 , when a 
comparator 110 outputs a logical value "LH." Furthermore, the clock generation machine 112 generates the 
clocks CK1, CK2, CK3, CK4, XCK1, XCK2, and XCK3 for carrying out pressure up of the supply voltage VDD3 
shown in drawing 7 , when a comparator 110 outputs a logical value "HL," 
' [0035] " ■ - V% "-"v.'- ~" *' "•' " ' 
In addition, a comparator 1 10 and the clock generation machine 1 1 2 constitute the control signal generating 
section which the configuration from a microcomputer is possible and is told to a claim. Moreover, it is also 
possible to integrate whole drawing 4 or a part. 
[0036] 

« — actuation [ of the 2nd operation gestalt] » 

When the logical value from a comparator 1 10 is "HH", the clock generation section 112 generates the clocks 
CK1, CK2, CK3, CK4, XCK1, XCK2, and XCK3 of the condition of drawing 5 according to the output of a 
comparator 1 10. At this time, clocks CK1, CK2, and XCK1 repeat the high level and low level of predetermined 
frequency, and clocks CK3, CK4, XCK2, and XCK3 are being fixed high-level. That is, by the P-channel MOS 
transistors 1 0 and 24 turning off, while the supply way of the supply voltage VDD2 to a booster circuit is 
intercepted, the P-channel MOS transistors 102 and 108 turn off, and the supply way of the supply voltage VDD3 
to a booster circuit is also intercepted. 
[0037] 

First, when clocks CK1 and CK2 are high level and a clock XCK1 is a low level, the P-channel MOS transistor 2 
and the N-channel MOS transistor 22 turn on, the potential of the non-grounded side of a capacitor 26 is set to 
VDD1, and the potential of the earth side of a capacitor 26 is grounded. Next, when clocks CK1 and CK2 change 
high-level [ a low level and a clock XCK1 ], it turns on in the condition with the P-channel MOS transistors 4 and 
20 complementary [ the P-channel MOS transistor 2 and the N-channel MOS transistor 22 ], the potential of the 
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earth side of a capacitor 26 rises from touch-down to VDD1 , and the potential of the non-grounded side of a 
capacitor 26 rises from VDD1 to 2VDD(s)1 in connection with this. That is, the potential of the non-grounded side 
of a capacitor 28 serves as 2VDD(s)1. By repeating the above-mentioned actuation, supply voltage twice the 
pressure-up electrical potential difference of VDD1 will continue, and it will be obtained from the output section 8. 
[0038] 

Moreover, when the logical value from a comparator 1 10 is "LH", the clock generation section 112 generates the 
clocks CK1 , CK2, CK3, CK4, XCK1 , XCK2, and XCK3 of the condition of drawing 6 according to the output of a 
comparator 1 1 0. At this time, clocks CK1 , CK3, and XCK2 repeat the high level and low level of predetermined 
frequency, and clocks CK2, CK4, XCK1, and XCK3 are being fixed high-level. That is, by the P-channel MOS 
transistors 2 and 20 turning off, while the supply way of the supply voltage VDD1 to a booster circuit is 
intercepted, the P-channel MOS transistors 102 and 108 turn off, and the supply way of the supply voltage VDD3 
to a booster circuit is also intercepted. 
[0039] 

First, when clocks CK1 and CK3 are high level and a clock XCK2 is a low level, the P-channel MOS transistor 10 
and the N-channel MOS transistor 22 turn on, the potential of the non-grounded side of a capacitor 26 is set to 
VDD2, and the potential of the earth side of a capacitor 26 is grounded. Next, when clocks CK1 and CK3 change 
high-level [ a low level and a clock XCK2 ], it turns on in the condition with the P-channel MOS transistors 4 and 
24 complementary [ the P-channel MOS transistor 10 and the N-channel MOS transistor 22 1 the potential of 
the earth side of a capacitor 26 rises from touch-down to VDD2, and the potential of the non-grounded side of a 
capacitor 26 rises from VDD2 to 2VDD(s)2 in connection with this. That is, the potential of the non-grounded side 
of a capacitor 28 serves as 2VDD(s)2. By repeating the above-mentioned actuation, one twice the pressure-up 
electrical potential difference of supply voltage will continue, and it will be obtained from the output section 8. 
[0040] 

Furthermore, when the logical value from a comparator 1 10 is "HL'\ the clock generation section 1 12 generates 
the clocks CK1, CK2, CK3, CK4, XCK1, XCK2, and XCK3 of the condition of drawing 7 according to the output of 
a comparator 1 10. At this time, clocks CK1 f CK4, and XCK3 repeat the high level and low level of predetermined 
frequency, and clocks CK2, CK3, XCK1, and XCK2 are being fixed high-level. That is, by the P-channel MOS 
transistors 2 and 20 turning off, while the supply way of the supply voltage VDD1 to a booster circuit is 
intercepted, the P-channel MOS transistors 10 and 24 turn off, and the supply way of the supply voltage VDD2 to 
a booster circuit is also intercepted. 
[0041] 

First, when clocks CK1 and CK4 are high level and a clock XCK3 is a low level, the P-channel MOS transistor 102 
and the N-chahnel MOS transistor 22 turn on, the potential of the hon-grouhded side of a capacitor 26 is set to 
VDD3, and the potential of the earth side of a capacitor 26 is grounded. Next, when clocks OKI and CK4 change 
high-level [ a low level and a clock XCK3 ], it turns on in the condition with the P-channel MOS transistor 4,108 
complementary [ the P-channel MOS transistor 1 02 and the N-channel MOS transistor 22 ], the potential of the 
earth side of a capacitor 26 rises from touch-down to VDD3, and the potential of the non-grounded side of a 
capacitor 26 rises from VDD3 to 2VDD(s)3 in connection with this. That is, the potential of the non-grounded side 
of a capacitor 28 serves as 2VDD(s)3. By repeating the above-mentioned actuation, supply voltage twice the 
pressure-up electrical potential difference of VDD3 will continue, and it will be obtained from the output section 8. 
As mentioned above, it is not concerned with the number of supply voltage, but it becomes possible from the 
output section 8 to obtain the pressure-up electrical potential difference which does not produce an electrical- 
potential-difference loss. 
[0042] 

= = = 3rd operation gestalt = 

Next, the booster circuit of this invention is explained, referring to drawing 8 thru/or drawing 10 . Drawing 8 is the 
circuit block diagram showing other examples of the booster circuit of this invention. Drawing 9 is a timing 
diagram when carrying out pressure up of the supply voltage VDD1. Drawing 10 is a timing diagram when carrying 
out pressure up of the supply voltage VDD2. In addition, the booster circuit of drawing 8 is explained like the 
booster circuit of drawing 1 as what is built in a pocket device. Here, the DC power supply by which supply 
voltage VDD1 is obtained from a dc-battery, and supply voltage VDD2 shall be DC power supplies obtained from a 
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source power supply through an adapter. 
[0043] 

« — configuration [ of the 3rd operation gestalt ] » 

* n drawing 8 , as for the P-channel MOS transistors 202, 204, and 206, the series connection of the drain source 
way is carried out between the input section 208 of supply voltage VDD1, and the output section 210 of a 
pressure-up electrical potential difference. Moreover, as for the P-channel MOS transistor 212, the drain source 
way is connected between the drain source nodes of the input section 214 of supply voltage VDD2, and the P- 
channel MOS transistors 202 and 204. Moreover, the P-channel MOS transistor 202 is connected with the output 
side of the level shift circuit 21 6 for the gate to carry out the level shift of the clock XCK2. The P-channel MOS 
transistor 204 is connected with the output side of the level shift circuit 21 8 for the gate to carry out the level 
shift of the clock CK 1. The P-channel MOS transistor 206 It connects with the output side of the level shift 
circuit 220 for the gate to carry out the level shift of the clock XCK3, and the P-channel MOS transistor 212 is 
further connected with the output side of the level shift circuit 222 for the gate to carry out the level shift of the 
clock XCK4. These P-channel MOS transistors 202, 204, 206, and 212 constitute the 1st switching device group 
told to a claim. 
[0044] 

As for the P-chanriel MOS transistor 224 and the N-channel MOS transistor 226, the series connection of the 
drain source way is carried out between the input section 208 and touch-down (predetermined electrical- 
potential-difference section). Moreover, as for the P-channel MOS transistor 228, the drain source way is 
connected between the source nodes of the input section 214, the P-channel MOS transistor 224, and the N- 
channel MOS transistor 226. Moreover, as for the P-channel MOS transistor 230 and the N-channel MOS 
transistor 232, the series connection of the drain source way is carried out between the input section 208 and 
touch-down. Moreover, as for the P-channel MOS transistor 234, the drain source way is connected between the 
source nodes of the input section 214, the P-channel MOS transistor 230, and the N-channel MOS transistor 232. 
Moreover, a clock CK 2 is supplied to the gate, a clock CK 1 is supplied to the gate, and, as for the P-channel 
MOS transistor 224, a clock XCK3 is supplied for the N-channel MOS transistor 226 to the gate, as for the P- 
channel MOS transistor 228. Moreover, a clock XCK2 is supplied to the gate, a clock XCK1 is supplied to the gate, 
and, as for the P-channel MOS transistor 230, a clock XCK4 is supplied for the N-channel MOS transistor 232 to 
the gate, as for the P-channel MOS transistor 234. These P-channel MOS transistors 224, 228, 230, and 234 and 
the N-channel MOS transistors 226 and 232 constitute the 2nd switching device group told to a claim. 
[0045] 

As for a capacitor 236 (the 1st capacitative element), the ends are connected between the drain source node of 
the P-chanhel MOS transistors 202 arid 204, and the drain node of the P-channel MOS transistor 224 and the NT- 
channel MOS transistor 226. Moreover, as for a capacitor 238 (the 1st capacitative element), the ends are 
connected between the drain source node of the P-channel MOS transistors 204 and 206, and the drain node of 
the P-channel MOS transistor 230 and the N-channel MOS transistor 232. Furthermore, as for a capacitor 240 
(the 2nd capacitative element), the ends are connected between the output section 210 and touch-down 
(predetermined electrical-potential-difference section). 
[0046] 

In addition, clocks CK1, CK2, CK3, XCK1, XCK2, XCK3, and XCK4 are the same frequencies, and clocks CK1, CK2, 
and CK3 are opposite phases in clocks XCK1, XCK2, XCK3, and XCK4. Moreover, since the end of the non- 
grounded side of a capacitor 236 goes up to 2 double value of supply voltage and the end of the non-grounded 
side of capacitors 238 and 240 goes up to the 3 time value of supply voltage, since the P-channel MOS 
transistors 202, 204, 206, and 212 are certainly turned on, the level shift circuits 216, 218, 220, and 222 are 
formed. However, clocks CK1, CK3, XCK2, and XCK3 are not concerned with the drain source electrical potential 
difference of the P-channel MOS transistors 202, 204, 206, and 212, but if it has the level which can certainly 
turn on the P-channel MOS transistors 202, 204, 206, and 212, the level shift circuits 21 6, 218, 220, and 222 will 
become unnecessary. 
[0047] 

Supply voltage VDD2 (or the partial pressure value) is supplied to - (reversal input) terminal, and a comparator 
242 detects which supply voltage the pocket device is using while supply voltage VDD1 (or the partial pressure 
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value) is supplied to + (noninverting input) terminal. If it explains in full detail, while the pocket device is using the 
DC power supply obtained from a dc-battery, a comparator 242 will serve as VDD1>VDD2, and will output logical- 
value"H". Moreover, while the pocket device is using the DC power supply obtained from a source power supply, 
a comparator 242 is not concerned with the existence of an activity of a dc-battery, but serves as VDDKVDD2, 
and outputs a logical value "L." 
[0048] 

The clock generation machine 244 generates the clocks CK1, CK2, CK3, XCK1 , XCK2, XCK3, and XCK4 (control 
signal) for carrying out pressure up of any of supply voltage VDD1 or supply voltage VDD2 they are according to 
the output logical value of a comparator 242. If it explains in full detail, the clock generation machine 244 will 
generate the clocks CK1, CK2, CK3, XCK1, XCK2, XCK3, and XCK4 for carrying out pressure up of the supply 
voltage VDD1 shown in drawing 9 , when a comparator 242 outputs logical-value"H". On the other hand, the clock 
generation machine 244 generates the clocks CK1, CK2, CK3, XCK1, XCK2, XCK3, and XCK4 (control signal) for 
carrying out pressure up of the supply voltage VDD2 shown in drawing 10 , when a comparator 242 outputs a 
logical value "L." 
[0049] 

In addition, a comparator 242 and the clock generation machine 244 constitute the control signal generating 
section which the configuration from a microcomputer is possible and is told to a claim. Moreover, it is also 
possible to integrate whole drawing 8 or a part. 
[0050] 

« — actuation [ of the 3rd operation gestalt ] » 

When the logical value from a comparator 242 is "H", the clock generation section 244 generates the clocks CK1, 
CK2, CK3, XCK1, XCK2, XCK3, and XCK4 of the condition of drawing 9 according to the output of a comparator 
242. At this time, clocks CK1, CK2, XCK1, XCK2, and XCK3 repeat the high level and low level of predetermined 
frequency, and clocks CK3 and XCK4 are being fixed high-level. That is, the P-channel MOS transistors 212, 228, 
and 234 turn off, and the supply way of the supply voltage VDD2 to a booster circuit is intercepted. 
[0051] 

First, when clocks CK1 and CK2 are high level and clocks XCK1, XCK2, and XCK3 are low level, the P-channel 
MOS transistors 202, 206, and 230 and the N-channel MOS transistor 226 turn on, the potential of the non- 
grounded side of a capacitor 236 is set to VDD1 , and the potential of the earth side of a capacitor 236 is 
grounded. 

Next, when clocks CK1 and CK2 change high-level [ a low level and clocks XCK1, XCK2, and XCK3 ], the P- 
channel MOS transistors 204 and 224 and the N-channel MOS transistor 232 turn on, the potential of the earth 
side of a capacitor 236 rises from touch-down to VDD1, and the potential of the non-grounded side of a 
capacitor 236 rises from VDD1 to 2VDD(s)1 in connection with this. That is, the potential of the non-grounded 
side of a capacitor 28 serves as 2VDD(s)1. 

Next, when clocks CK1 and CK2 change to high level and clocks XCK1, XCK2, and XCK3 change to a low level 
again, the P-channel MOS transistors 202, 206, and 230 and the N-channel MOS transistor 226 turn on, the 
potential of the earth side of a capacitor 238 rises from touch-down to VDD1 , and the potential of the non- 
grounded side of a capacitor 238 rises from 2VDD(s)1 to 3VDD(s)1 in connection with this. That is, the potential 
of the non-grounded side of a capacitor 240 serves as 3VDD(s)1 . By repeating the above-mentioned actuation, 
one 3 times the pressure-up electrical potential difference of supply voltage will continue, and it will be obtained 
from the output section 210. 
[0052] 

On the other hand, when the logical value from a comparator 242 is "L", according to the output of a comparator 
242, as for the clock generation section 244, the clocks CK1, CK2, CK3, XCK1, XCK2, XCK3, and XCK4 of the 
condition of drawing 1 0 are generated. At this time, clocks CK1, CK3, XCK1, XCK3, and XCK4 repeat the high 
level and low level of predetermined frequency, and clocks CK2 and XCK2 are being fixed high-level. That is, the 
P-channel MOS transistors 202, 224, and 230 turn off, and the supply way of the supply voltage VDD1 to a 
booster circuit is intercepted. 
[0053] 

First, when clocks CK1 and CK3 are high level and clocks XCK1, XCK3, and XCK4 are low level, the P-channel 
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MOS transistors 206, 212, and 234 and the N-channel MOS transistor 226 turn on, the potential of the non- 
grounded side of a capacitor 236 is set to VDD2, and the potential of the earth side of a capacitor 236 is 
grounded. 

Next, when clocks CK1 and CK3 change high-level [ a low level and clocks XCK1, XCK3, and XCK4 ], the P- 
channel MOS transistors 204 and 228 and the N-channel MOS transistor 232 turn on, the potential of the earth 
side of a capacitor 236 rises from touch-down to VDD2, and the potential of the non-grounded side of a 
capacitor 236 rises from VDD2 to 2VDD(s)2 in connection with this. That is, the potential of the non-grounded 
side of a capacitor 238 serves as 2VDD(s)2. 

Next, when clocks CK1 and CK3 change to high level and clocks XCK1, XCK3, and XCK4 change to a low level 
again, the P-channel MOS transistors 202, 212, and 234 and the N-channel MOS transistor 226 turn on, the 
potential of the earth side of a capacitor 238 rises from touch-down to VDD2, and the potential of the non- 
grounded side of a capacitor 238 rises from 2VDD(s)2 to 3VDD(s)2 in connection with this. That is, the potential 
of the non-grounded side of a capacitor 240 serves as 3VDD(s)2. By repeating the above-mentioned actuation, 
one 3 times the pressure-up electrical potential difference of supply voltage will continue, and it will be obtained 
from the output section 210. 

As mentioned above, it is not concerned with the multiple of pressure up, but it becomes possible from the output 
section 210 to obtain the pressure-up electrical potential difference which does not produce an electrical- 
potential-difference loss. 
[0054] 

= Operation gestalt = of = and others 

As mentioned above, although the booster circuit concerning this invention and its integrated circuit were 
explained based on the 1st thru/or 3rd operation gestalt, the above-mentioned gestalt of implementation of 
invention is for making an understanding of this invention easy, and does not limit this invention. This invention is 
natural while changing and improving that of the equivalent being contained in this invention, without deviating 
from the meaning. 
[0055] 

« switching device group » 

Although the switching device group in this operation gestalt is an MOS transistor, it is not limited to this. For 
example, integrating is also possible by using a bipolar transistor as a switching device group. 
Moreover, it is also possible to constitute a discrete circuit, using contact switches, such as a relay, as a 
switching device group. 

[0056] ■ — 

[Effect of the Invention] ■" ^ - ■■ ' :: 

According to this invention, it is not concerned with the number of input voltage, and the multiple of pressure up, 
but it becomes possible to obtain the pressure-up electrical potential difference which does not produce an 
electrical-potential-difference loss from the output section. 
[Brief Description of the Drawings] 

[Drawing 1] It is the circuit block diagram showing an example of the booster circuit of this invention. 

[Drawing 2] In the booster circuit of drawing 1 , it is a timing diagram when carrying out 2 double pressure up of 

the supply voltage VDD1. 

[Drawing 3] In the booster circuit of drawing 1 , it is a timing diagram when carrying out 2 double pressure up of 
the supply voltage VDD2. 

[Drawing 4] It is the circuit block diagram showing other examples of the booster circuit of this invention. 
[Drawing 5] In the booster circuit of drawing 4 , it is a timing diagram when carrying out 2 double pressure up of 
the supply voltage VDD1. 

[Drawing 6] In the booster circuit of drawing 4 , it is a timing diagram when carrying out 2 double pressure up of 
the supply voltage VDD2. 

[Drawing 7] In the booster circuit of drawing 4 , it is a timing diagram when carrying out 2 double pressure up of 
the supply voltage VDD3. 

[Drawing 8] It is the circuit block diagram showing other examples of the booster circuit of this invention. 
[Drawing 9] In the booster circuit of drawing 8 , it is a timing diagram when carrying out pressure up of the supply 
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voltage VDD1 3 times. 

[Drawing 1 0] In the booster circuit of drawing 8 , it is a timing diagram when carrying out pressure up of the 
supply voltage VDD2 3 times. 

[Drawing 1 1] It is the circuit diagram showing the conventional booster circuit. 
[Description of Notations] 

2, 4, and 10,102 P-channel MOS transistor (the 1st switching device group) 

6 12,104,208,214 Input section 

8,210 Output section 

1 4, 1 6, and 1 8,1 06 Level shift circuit 

20 24,108 P-channel MOS transistor (the 2nd switching device group) 
22 N-channel MOS Transistor (2nd Switching Device Group) 

202, 204, 206, and 212 P-channel MOS transistor (the 1st switching device group) 
224, 228, 230, and 234 P-channel MOS transistor (the 2nd switching device group) 
226 232 N-channel MOS transistor (the 2nd switching device group) 



[Translation done.] 



* NOTICES * 

JP0 and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the circuit block diagram showing an example of the booster circuit of this invention. 

[Drawing 2] In the booster circuit of drawing 1 , it is a timing diagram when carrying out 2 double pressure up of 

the supply voltage VDD1. 

[Drawing 3] In the booster circuit of drawing 1 , it is a timing diagram when carrying out 2 double pressure up of 
the supply voltage VDD2. 

[Drawing 4] It is the circuit block diagram showing other examples of the booster circuit of this invention. 
[Drawing, 5] In the booster circuit of drawing 4 , it is a timing diagram when carrying out 2 double pressure up of 
the supply voltage VDD1. 

[Drawing 6] In the booster circuit of drawing 4 , it is a timing diagram when carrying out 2 double pressure up of 
the supply voltage VDD2. 

[Drawing 7] In the booster circuit of drawing 4 , it is a timing diagram when carrying out 2 double pressure up of 
the supply voltage VDD3. 

[Drawing 8] It is the circuit block diagram showing other examples of the booster circuit of this invention. 
[Drawing 9] In the booster circuit of drawing 8 , it is a timing diagram when carrying out pressure up of the supply 
voltage VDD1 3 times. 

[Drawing 1 0] In the booster circuit of drawing 8 , it is a timing diagram when carrying out pressure up of the 
supply voltage VDD2 3 times. 

[Drawing 1 1] It is the circuit diagram showing the conventional booster circuit. 
[Description of Notations] 

2, 4, and 10,102 P-channel MOS transistor (the 1st switching device group) 
6 12,104,208,214 Input section 
8,21 0 Output section 
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14, 16, and 18,106 Level shift circuit 

20 24,108 P-channel MOS transistor (the 2nd switching device group) 
22 N-channel MOS Transistor (2nd Switching Device Group) 

202, 204, 206, and 212 P-channel MOS transistor (the 1st switching device group) 
224, 228, 230, and 234 P-channel MOS transistor (the 2nd switching device group) 
226 232 N-channel MOS transistor (the 2nd switching device group) 



[Translation done.] 
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«^$Jx5o :^©PlMOSl-7y^^20 > 2 4*5j:tfN§JMOS h7^7^ 2 2 it*gS}C#5^2 

[0 0 19] 

3 yfyt26 (iSia**^) tt, *OMS*PiMOS h?^#2., 4©KWvy-^«i, PlM 
OS h^Vi^*^ 2 OiJiU^NSkMOS h^Vi?** 2 2 03 KW >*ffl0t& t (O^KW^.^^ h<DT?&>%<, 
3yfvt2 8 (S2gf«fl H\ *©M»*sa**B8*s'J:0«lfi©Mk:SSKS*t*'l>©-C*>5. 
[0 0 2 0] 

**S, j-n^CKl, CK2> CK3 % XCKU X C K 2 ttRi— JBftR-Cfc 9 > #oy^CKl,'CK2, CK 
3(t ^b^XCKI, XCK 2 itt3S*ffiT**>5„ Sit, ^^7^2 6^ 2 8 ©^ttHSflO©— «H±, «8SSff© 
2^{it*-e±#-rS©t?, I/^7|>@B14, 16. 18f±, PlMOSh7V^^2 ( 4,10^1^ 
Vi-Sfc«>»!:K»tfe*wCV^5. i&U ^n^CKl, XCKK XCK2iS 1 .PiMOSF7>v'^2 > 4, 1 

on)KWyy-7iEtHt»f,f < pImo s 2 , 4, 1 0 i^/v^lt^s 

•fcfcfix U"</W7 MelKl 4, 16. l8tt5FKift5. 
[002 1] 

Jt|5^3 0t±, + (^SteA/J) SfttiUEVDDl (^fctt-tw^BEffi) i t>R:» - <R(KA 

7J) «^-lcttjimffVDD2 (£fc»i^co#jEiit) gffNHgftS JfomWttE&ttfll bT^3©a»«r«tH 

DDl>VDD2t*ot»lfi "H" SrttiTJ-TSo *1t. ifcK«3 0tt, &ffi#&8&a s i8i/S tKEiJO* ft3 fi«C® 
W*«^b"CV>5i#, Ayfy-©tfflOt»:B8l3fefVDDl<VDD2t4ot[SiI "L" fctbTJ-TSo 

[0 0 2 2] 

^D7^1^3 2ll JiiK«3 0©m*Haffifc*SC-Cv «H«EEVDDl*fcttWR«ffiVDD2©firfbd>Sr# 
ffi-f^fcfeO^ns/^CKl, CK2, CK3, XCK1, X 
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CK2 (fflfPft-g-) *&±-rZ>h<DX*hZ* »Jfii-5t', ^njr^JfflSS 2fi, JtUElg 3 0 a^Stf "H" ^m^j 
Lfc££\ El2{C^:-rS;i!EmjEVDDlSr#flEi-5fcfe<D^n^i5'CKl, CK2, CK3\ XCR1, XCK2& 
^^»483 2li, JtttHBS OWMHt "L" Srffl^ Ufci *, 0 3 tejjr*- ^SDEVDD 2 
£#jE1-3fcft©*ns,^CKl, CK2« CK3, XCK1, XCK2 (ffilfflKg-f-) Sr3S£1-3. 
[0 0 2 3 I 

[0 0 2 4 J 

<JB l ©30tt»1IB©»fe> 

Jfctfc«3 Od»?j©8iafit*S «H" fi)5tt, ^ny^^gB3 2(4, Jfcl&g 3 0 ©ffl^fc^oTlI] 2 (D^CD^ a 
^CKK CK2, CK3 V XCK1, X C K 2 Sr3§dfc-t-3 0 ^a^CKl, CK2, XCKlfiflfr 

^Jli&S©/'^ W</P£ p — U-^l^HS t> 3§ U ?d?^CK3, XCK2f4W l^/Mcg^JxTV^,, o£ <0 
, PlMOSh7y^^lO> 2 4W7U ^JEmSS^©«S!g«EV.DD2(D^8Sttig»f$H5o 
[0 0 2 5] 

^cy^CKl, CK2^l/'</l' 1 s/^XCKl^o — PSMOS I>7y^^2i5 

J;05NSMOS h7Vv?Xi? 2 2/iS^-^L., = -yfy^ 2 6 cD^itSffl!|<£>®$[f4VDD 1 t ft 0 , 3yfVf2 6© 
^JfefiflWBtfcttSEJfe^ixS. ?Dy?CKl, CK2iSn-^ ( ^ n y ? X C K 1 tf^-f l^/Ucg-ffc L 

fci£\ PlMOSh7y^^4 > 2 O^PSMOS Y"7^"**9 2 *5 £1* NMMO S F7^^ 2 2 t (4tB« 
»4«lf*i'L, 3J^9*>"^2 6 0SEififl!|»«ttttSElfi*»feVDDl*-C±#U 3 l/*f is* 2 6 <£> 

#SHfi«©m4fctt V D Dli'f)2VDDlS -C±#i--5. EP*>, => ^T^f 2 8 ®?H£i&ffi!|0ttfii:i± 2VDDli* 

[0 0 2 6] 

— JUR«3 0^&(DM»S«t^ "L" -rjfeSit, ?n s^$§£g|5 3 2 14, Jfc«»3 0©m*Kl«oTBl3©«« 
0^a^CKl> CK2, CK3> XCK1, X C K 2 £3g£-f 3 0 ^d^CK1« CK3, XCK 

2 teffifem&%t.<0'^ t^^i n — W^Sr&OjgU y^CK2, XCK 1 »4/^ U"</M::@j£$;fc,T^3. 
o£«J, PSMOSh7>'^^2, 2 0*t7U #JE0K-©«j!SmffiVDD 1 <D#«£S8&f4j«l8r$*v3o 
[0 0 2 7] 

5fc1\ ^n-y^CKl, CK3iJW^K ^07^X0X2^0-^0^, PlMOS>7^^10 
tJi^NSMOS h7yv ? /^22^tyU 3>-r r ^1h2 ■ 6 ©^g?lfi{B!|0«to4VDD 2 =" V-rVif2 6 

<D^:HWM£>m#:f4gMffi$*u2><> ^d^CKI, CK3iSp-K<;K ^o ; y^xCK2iW^Hca 

PSMOSf7^^4 1 2 4A5PSMOS h7>^^ 1 OtJit^NSMOS h7y^^ 2 2 tli 
ilttttl^^yL, - a^yf 2 6©lM«Olffili««4»fcVDD 24-?l#U ^tt^*V\ ayfyf'2 
6 0*«»l|OlttttVDD2i»5)2 VDD2tt±#t5„ BPt>, => 2 8 <D#££ifiil!l<Z>«4fctt: 2 VDD 2 

'fcfcS. ±IE©»^Sr» •? 31-r ^ i l~ <fc •? , m*«8d»feH:mfflR«EVDD 2©2«©#ffimflE^lftftUTl»fe*t5 

6t± 4 V % mt)& 8 h f4«JEE a * *± t/j:v>#JE«ffiSr»S £ t # TSffg £ * 5„ 
[0 0 2 8] 

===i2©n»ii=== 



*f#BB'20<fl-9688fe 



(7) 

KK:, m4 73MEl7£#Jf.Loo, j£&9KDAE-®B\z.*3\ l '>XVLW-rz. H4tt».*55WO#£EiaKo*feo— «Sr* 
i-EgS^D y^E-efcSo K5H miS^ffiVDD 1 Sr^-JE-TSi: tcD^-< A^-v- h-efc^o El 6 f±, «gjIBflg£EV 
DD2Sr#JEi-St#0^'l'A^^- h-C-fe5o 07fi, miHmflEVDD3Sr#JEi-^t#<0<5''1'i>,^^-hTfc5 

iilffVDD 1 fi, *yy- y kit* SSHKHU «KtffVDD2 tt> iSEWK^&T ^UTftfe 
10 0 2 9] 

B4©#fflIII&tt\ Hl©WEia(&«refcALfc'l>©-e*>«. B 1 iH— Sl^fcov^ttra— •■S-fcttfBi-* 

[00 30] 

HUlCfc^T, PSMOSb7V-^^10 2lt K W vy-^Sg*sm^fl;ffiVDD 3 <DM& 1 0 4*5^1^ 
PlMOS>7^^2 > 4<D KWyy-^i^CP«I^Jv5t©tJ)5, *fc, PSMOSh?^ 
^10 2tt, -tcoy— n ^^XCK3?rl"</^7 h-TSfc:*© hlsN&l 0 6 (DtiJTJffilli g!^$*u 

5„ -ttt, PlMOSh7^^2, 4, 10, 1 0 2»±, f«#«m«53ll y^iii^i¥&#/&1~5o 
[0 0 3 1] 

PlMOS h7y^^l 08H, ^©KKyy-^PA^l 04tPlMOS h7V^^2 0*5j;tfN§J 
MOSh7y^^2 2©y-^t^t«r B 1l^§ix5t©t?fe5. PSMOSh7^^108li, 
hiZfu s/i?CK4^^$tu5. -t.L-C, PlMOSh7V^^2 0 1 24, 1 0 8 *5iO!NSMO S 

Y?^s** 2 2ii n*9xzw$%2*'( 

[0 0 3 2] 

ft*S, ^oyKKl, CK2, CK3, CK4, XCK1, XCK2, X C K 3 tip?)— Jl8t»-C?*> 9 , * n j/ C 
Kl, CK2> CK-3, CK4J2, Vns'^XCKl, XCK2, XCK 3 t \±mftX*ibZ>o =>f>t28 

©^iffiiia©-*»i, mas«E©2f&^*-e±#i-5<D-e % u"</v*>7 hiagsi o 6fi, pimosh7v^^i 

0 2Srflfc*m*>~*-5*:«>mKW&tbTV^5. {&U i^n-^XCK3^ PSMOS h7y^^l O20KW 
yy-^D£lc||Jpt,f, PlMOS h?^^ 1 0 2 £^lim^V^5 l^/V^LTV^ft^Kf, W<A-> 
7 MhIK 1 0 6 tt^FS t 5c 
[0 0 3 3] 

J£$5ES1 1 011, miH®EVDD 1. (Sfcf±-t©#ffi0O , HSfllEVDD 2 (*Jfcf±-t©#JEE4lt) , *5j:t*, WK 
SJEEVDD3 (*fc«-t<D^ffifit) *stt»S*t,. SS»«S*Sif©tBag«ESr<£fflbT^5rod»Sr^m-t-5t>©-Cfe5 

^©^mgaiPb-r^affi "lh" srw^-fs. jtttsi 1 on, sttt^;Ptt©ttttft>g>#&;h>£KtiEtt 

[0 0 3 4] 

^pj/^I84S1 12li« Jfct&SSl 1 OOtU^ffflS^Sl^CT, UlSffiVDD 1 , @2S«JEVDD2, S^mJEV 
DD 3Wfsrtu^5r#JEi-5fc«)ro^ d CK 1 , CK2, CK3, CK4, XCK1, XCK2, XCK 3 (fflW 
«*) 5. #S6i-<5£, ^n.^i4S?i i 2J±, tt;$fcSl 1.0»II "HH" fctB^Lfct 
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fc*-r«jR«ffiVDD 1 Sr*ffii-4fc«)<D^n y^CK 1 , CK2, CK3 N CK4 N XCK1> XCK 2 x XCK 
3Sr|g^i-5o *fc, ^oy^5S^«i l 2 f±, JfctfcBl 1 0#Ift3« "LH" SrHtfjUfct*. El 6 K: jjct-««« 
BEVDD 2 *r#Et5fc*©^ o y^'CK 1 , CK2 N CK 3 > CK4, XCK1, XCK 2 * XCK3 (Mffllflr-g- 
) Sr«^So Xfc* ^y«4Sl 1 2 «\ JttfcSl 1 Otff&att tt HL" SrUJA H 7K*i"««« 

EVDD 3 tr#Et5fcft©^ o y ^ OK 1 , CK2, CK3, CK4, XCK1, XCK 2 ^ XCK3^4t5 

o 

[0 0 3 5] 
[0 0 3 6] 

Jt««l 10*^©|ftaffl[iS "HH" tfcStt, ^n^MSl 1 2 tt x Jt«# 1 1 0 OfflAtaot Bl 5 <D# 
l^n^CKl, CK2, CK3, CK4, XCK1, XCK2, X C K 3 ^Mt5 c ^ O £ # , 9xiyi?Q 
Kl, CK2, XCKlttBFf^ifeSc^W^^iD — W</U«r||k ■? iK U ^^CK3, CK4; XCK2, 
XCK3tt/N>T l"<MZ.mfe&frX\<^Z>o o^9, PSMOSK7^^10, 2 4i£jT7lsX%-]±\Bll£^<DmM 
mj£VDD2<D&:%&mz&%i£tvZ>bbh\^ PSMO S h 9 1 0 2 , 1 0 8 LTffiBK^iS 

«EVDD3<D«Jf&Kt>3fi»r§^5o 
[0 0 3 7] 

^oy^CKl, CK2i5W ^P'7^XCKl^D-i//<;KOi^, PlMO S h J 2 *3 

i^NSMOS hy^^2 2 U ^>-T f > / f-2 6<D&&MW<DWfiLttVDD 1 i ft 9 . . 2 6(0 

PlMOSh7^^4, 2 0^PiMOS h7^^ 2*5«tt;NSMOS h7^^2 2ittftl 
WfcttlB-ca-^U 3^t2 6©til©Sfi|j:g»?)VDD 1 f tJ:#L, 3^2 6© 

*«*«OtttliVD'D 1 i*E> 2 VDD 1 S"C±#t5. BP*>, a^t2 8®*8««©*tttt2 VDD 1 t4 
£ 0 ±!E<0»fls&*Ik3 3K-*-£ £lc<fc 9 % m;*»8a>&ttWWiffiVDD 1 ©2«©#flE«ffi*iKaLT#6>n5r t 

[0 0 3 8] 

Jttfeggl 1 0**feO»3a«3SS "LH" -efcSt*. *n</*3B£SBi 1 2tt, Jttfe# 1 1 0 OtttfcfcfEoTB 
6©«|^D5/^CK1, CK2, CK3, CK4 X XCK1 V X C K 2 s X C K 3 £3§£-r3 0 
y?CKl, CK3, XCK2tt@ff^jaSt»OW l"<;Vh D-l//<Hi!)Sl N ^p>7KK2, CK4 N XC 
Kl, XCK 3 fWV/</V}c@Jg$^TV^o otO, PSMOSh7^^2, 2 0 7 UT#BE[hJSS— <D 
mM^VDDl<D&jfe&\*mm£)riZ>bb h\^ PSMOSh7^^10 2 N 1 0 8*5^-7 LT#ffiE18S^O 
«««EEVDD3©«|ftlSt>aiK*ix5 0 
[0 0 3 9] 

5te1\ #o*;^CKl, C K 3 ^ci 7^XCK2^d^- u^/UCD h # % PSMOSh7^^10 

il/NSMO S f 7 y ^ ^ 2 2 ^ t y l N ayr>'t2 6©*gflfS{B!lOSffittVDD2i*5, 2 6 

<D&mm<DmtiLte1gti&£tl?>o #Cl-> fvyfCKl, CK3^P-l/^;K ^ u y ^ X C K 2 #W U^/M-^ft: 
PiMOSh7^^4 % 2 4^pfMOSh7^^10^J:t;NSMOSb7>'^^2.2i^ 
ti»«T^yi, a yfyf 2 6 ©S5*«l©«tttSS»*^y DD 2 4-C±# 3yfyf2 
6 ©#*»fll©tfi:ttVD D".2 & 2 VDD 2 * -e±#t5. HP*>. 3 y f 2 8 ©^fflOlffitt 2 V D D 2 

So 
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[0040] 

JSfc, H«#l-loa>e>©1ft«ffi!os "HL" TffcSi*, ^^*4»1 1 2MU JfctMSil OOlBAfctt-atH 
7(D»^ny^CKl, CK2, CK3, CK4, XCK1, XCK2, X G K 3 *%£.1rZ)o Z<Dt%. *n 
y^CKl, CK4, XCK3WWJS«**©^-f ^/I'io— ^A'trllOiSU *py^CK2« CK3« XC 
Kl, XCK2rty>W W</VfcBJfc£;h<"C^5. -5*9; PlMOSF7y-^^2 1 2 0*5^-7 L.T#JEIh]SS<-cd 
M1BEVDD 1 <DMKtt*$^5 1 1 ti^ TlMOSf7y^^lO, 2 4***7 U"C#JBEiaBS^©«H 
mffVDD 2 ©Wi^K'biiif^tuSo 
[004 1] 

5fc1\ ^D'^CKl, CK4#M U"</V, ^ny^XCKSiJSn-I/^KOtt, PiMOSh7V^^10 
2j3J:0 ! NSMOSh7>'^iS'2 2^tyU = >7 t ^2 6©^i«<llOfttttVDD3 3^f2 

<ftlLfci:#, PlMOSh7^^4, 1 0 8^PlMOS h7^^ 1 0 2fciU!NiMOS h^^** 2 
2tl±ffiffi«)^ffittyt> 3yfVf2 6 Og«fl|Olfi»ii«^ b V D D 3 S T?±# L> r.*bfc#l,\ •ayj' 
>-^2 6 0^it6{aJ»mte(iVDD3*^2VDD3*T'±#-t-2>c SP*k 3 Vf*^* 2 8 ©#g!ifcfl!]tf>@ffctt: 2 V 
DD3i&3. ±|EcOtbf^5r»9jS-rr ttJlJ:!), m*tt8i»fett«»tlffiVDD 3 © 2"fffO#JEE«ffi*lBtttUT# 

[0 0 4 2] 

Wc, |2I8^EI1 0Sr#iLoo, ;*«W©#£E|BI8Sfc:ov*-CttW1-5. ®8fi, 09* 
^-rialSg^'c y^lll-efcSo 1 ?r#JEi"5 h%<£>9 4 A^-v — HI 1 0 fix ©iUffi 

jEVDD2Sr#JE-r5i^ro^^ A^-r— hT-fc5„ El 8 cDlf-ffiUlg&fi, B 1 ©JWEIfci: 

[0043] 

« Jf§ 3 ©H;6£Mf§©#l/&> 

igsiCfeVT, PlMOSf7y^^202« 2 0 4. 2 0 6 (i, KW *8&*S®aS®EVDD,l (DA 

73gP2 0 8*J«tTJ5#JE«ffi<Dtti^gB2 1 0 ©WfclffWSNfcSiXfc PSMOS h^Vi?** 2 12, 

»i, .-tO KH yy- ^.KdS^fljBEVDD2coA*a2 1 4 *5 XXfiPMMO S h?^;? 2 0 2, 2 0 4CKU 
-f ^y-^SBRA©Wfc«»**vytfcO"T»«)5. PlMOSh7y^;C20 2ll 1 ^-F^d^X 

CK2SrU'<;V < >7 Hi-5fc«)<DW"<^>7MH]8S2 1 6<offl;*jfl!l2:g$6&*t, PSMOS h7y-^^2 0 4H 
d yii'CKlSr^^-y? biTZ>tcib<Dl"<sl'i<'y hle]8&2 1 8 ©m^Jffl!) h&Wt&tl. PSMOS h 
2 0 6l±> ^<D^f— n y * X C K 3 £ 1"</V*yy h-f-^fctf)© W-i/Vv^ HIe1?S2 2 0©m^)ft!)i 

*SK$*b, HK, PSMOS>7y^^2 121i, *:<D>f— F^Py^XCK4?:^v'7 htSfcfc©^ 
;VV7 MU8S2 2 2©UJ^J«i:S8tt**tS. ItV^CPSMOS K?^^ 2 0 2, 2 0 4, 2 0 6, 2 1 2(1, 

[0044] 

PSMOS V9**SX9 2 2 4 *5 itfNSMO S ^7^^ 2 2 611, ^cD K W >y ATJgB 2 0 8*JJ; 
IfSMB (Bf««EE») ©M^K5US8K*ix5<>©-eife5. PlMOS h?y^^2 2 8li, WKKW 

-^.BS^ s A^a52 14 t PMMO S Yy 2 2 4 *5 J;tfN§!MO S h?^^ 2 2 6 © y-*g^,£i ©P.3 
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il5tOtfc?i, PSMO S b 7 ^230 iOTSMO S b 7 V v'^iS' 2 3 2 l±, -t©Kl-"f l/V— 

*mSAt>U2 0 8&£Xmi&<Offl\ZW. : Fi1gM£tlZi><DX*hZ>. PSMOS h^V^X* 2 3 4tt, K 

W yy-*9&&A£>M2 1 4iPlMOS h7^Jx? 2 3 OtSit/NSMOS h9Vv : ^^2 3 2©y — 
,^i©^t-^$tbSl><OT*$)5o PSMOS h7>^^ 2 2 4IJ, ^<D^f— n y^CK2^ft^$ 

*k NIMOS ^7^^2 2 614, %z<T>tf— hfC^nj/^CKl # 5 #t#p $2v PSMOS h7V^^ 2 2 8fi 
, ^©y- Mc* 0 s/?XCK3;6Stfef&$;}v5„ PSMO S h> y y-^^ 2 3 0 (4, ^©-7*- h- in* n -y ^ X 

CK2^^$tv N NlMOSh7y^^232ll > ^y-H^uj/^XCKl^JK PfMOSh7 
2 3 4(4, *<D>?- Y\Z? u y f XCKAfr&WiZhZo rtubcOPMMOS 1^7^^22 4/2 2 8 
, 2 3 0. 2 3 4*5j:^NSMOS h5V^^ 2 2 6, 2 3 2 14, 5 2 ^ s^*?*****-*-*. 

[0 0 4 5] , 

3^7^23 6 (Hl^S^) (4, ^OM«iiPlMOSb7>^^2 0 2 > 2 0 4©KKyy-7g^ 
i:, PIMOS h7^^ 2 2 4*J«tU5NMMOS K7^^ 2 2 6 © K W t ©P^-^^S t>© 

t^.tfc, 3Vryf2 3 8 (JB rsSiHSTO (4, ^©WpSmo s f> 9 y-^x^ 2 o 4 , 2 0 6CKW 
yy-^Si^i, PSMO S h7y-^^2 3 0*34tfN§!MOS t-7y-^^2 a2©KV"fvaBttvSi©IHJJC 
Jgfc, ayfyf2 4 0 (S2tislf^) {4, *©Mffia5ffl;fta5 2 1 0 *5 4.T*g!ifi OfJ&« 

[0 0 4 6] 

fc*5, ^o^CKl, CK2, CK 3 x XCK1, XCK2 V XCK3 V X C K 4 ttR— JBSt«CT?fc «? , * n y ? 
CK1, CK2, CK3(4, ^c/^XCKl, XCK2> XCK 3 , XCK4t (4j§9l!~C&> <5 0 = >^ 

2 3 6 OjJHftHWM©— **«:, SM^EE© 2 fgfitS T*_h# Li a ftf" 2 3 8, 240 ©#»HM»©— SBtt % 
jE©3^{6^^±#i-5©T% ^;Vv'7HsIK2.1 6, 2 18, 2 2 0, 2 2 2(4, PlMOS>7y^^2 0 
2, 2 04, 2 0 6, 2 1 2 ^^(C^^Sfc^t^tf fetvTt,^,, (IU ^ny^CKl, CK3, XCK2, 
XCK32iS, PSMOSh7y^^2 0 2, 2 04, 2 0 6, 2 1 20KWyy-7SJH;^( ) f < pfMO 
Sh7y^2 0 2 < 2 04, 2 0 6, 2 1 2 SrfltHK:^;/-^ 3 W^Sr^LT^Sfc^kf, U"<;i/v'7 MeISS 
216, 218, 220, 2 2 2fi^t^-5o 
[0 0 4 7] 

JtttS 2 4 2 (4, + m%Ms\M ^UlitJIVDDl (£fc(4^:©#EEfit[) *5^i|&$tu5 1 1 t>K, - (K*te 
A7J) «F?-fcmWtBEVDD2 tSfctt-tO^ffiffi) UWif«M»«s^O«K«EE*ffiffl 

, VDDl>VDD2<k^oTf§iaffi "H" *rtttfj1-S. JfctMB2 4 2f±; **ft&;Pi&fflmS»>&#&*L& . 

a*«BH*«fflU-CV^Si-#; /<yf!)-©ttf OtiKHbbf VDDKVDD-2 iifeoTtltt "L" fcfflTj 

[004 8] 

^ds/^^^244(4, Jt«*2 4 2©m^8ISi[I^CT, tttEVDD 1 tfctttKtEVDD 2«5<Uil,i» 
5r#JE-r5fc*©^n->^CKl, CK2, CK3, XCK1, XCK 2 , XCK 3, XCK 4 (.MWs^r) 
•fStWTfcS. ^^5/^^^244(4, JtK«24 2^M9tt: "H" £W7jLfci#, H9K*t 

lHllffVDD 1 ?r#fft5fc»©^ n y;? CK 1, CK2, CK3, XCK1, XCK2, XCK3, XCK4& 
mtk-fZ. *cz ^S4S2 4 4(4, JttHl2 4 2 tflttStt "L" 5ri±J7D Lfc h H 1 0 {C^i-^rgJEV 

DD2Sr#EEi-5fc*©^n 5 / ; !/CKl, CK2, CK3, XCK1, XCK2, XCK3, XCK4 (MWt^) 

[0049] 

fr*5, Jfc|fc8&2 4 2*IJ:Wn 2 4 4(4, ^^uayfa-^ti^T 
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(ID 

[0 0 5 0] 
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